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应用化学联合会（IUPAC）为 NMR 发展作出的各种规范，特别是对 2001 年以






































Nuclear Magnetic Resonance Conventions and Application of 
Intermolecular Multiple-Quantum Coherences in MRI 
Yujie Bi 
ABSTRACT 
As a technique of analysis of materials, nuclear magnetic resonance (NMR) has 
been infiltrated from physics to chemical, biological and medical fields in recent years, 
playing an important role in research and production. In particular, the application of 
the magnetic resonance imaging (MRI) technology in medicine has not only improved 
the diagnosis of the disease, but also made medical imaging into a new area of 
functional imaging. Since the intermolecular multiple-quantum coherence (iMQC) 
phenomenon was found, the unique properties of iMQC signals, such as relaxation 
and diffusion, which are quite different from the conventional single-quantum signal, 
have attracted much attention and become a hot topic. In this work, we briefly 
introduced the conventions in the NMR field. On the other hand, we focused on the 
application of iMQCs in MRI. The works are summarized as follows:  
1. The International Union of Pure and Applied Chemistry (IUPAC) has 
published a number of recommendations regarding the reporting of NMR data, such 
as chemical shifts, referencing procedures, unified scale, standard states, magic angles 
spinning (MAS) and solid NMR. The conventions, especially the new ones 
recommended in 2001 and 2008 were reviewed briefly. 
2. Compared to the conventional CRAZED (COSY Revamped with Asymmetric 
Z-gradient Echo Detection) based methods, a three-pulse sequence can produce pure 
intermolecular zero-quantum coherence (iZQC) signal which is hardly contaminated 
by the conventional single-quantum signal. In this paper, this method was combined 
with MRI for the first time to obtain iZQC MRI. The three-pulse sequence was 
appended to a standard fast spin echo imaging sequence to form images.  
3. In the CRAZED experiments, magnetization is modulated by the distant 
dipolar field (DDF) generated by coherence selection gradients commonly in 














geometry in the absence of coherence selection gradients. The resulting DDF yields 
stronger intermolecular double-quantum coherence (iDQC) signal if an appropriate 
phase cycling scheme is adopted, which can be utilized for signal enhancement in 
MRI in practical applications.  
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